
�

��������	
�����
���
��

��������		

���
�
����������	�����
���
��
����	����
�
�������
 �!�������

��������

� ����������	
���
�������	����	�����
� ��������	�
�	��
����	������


	��

� ������

����������������	�
�����	�����	�����
����������
�������������������	����

� ����
��������	��	��
����	����	������
� ������� ������
�
��	�����
�



�

�����	� !�	!��"�
�	#�
��$�

������������
��	�
����

�
�����
�����������
�����������

������ ���!
"��#$��%�&����

'�%�������

(�!�)�&*�!��"�

�����	�!�	���%����



�

���
Temperature - Emissivity Separation 

�Requires Multispectral TIR data
* Minimum of 4 channels
* Start with Emissivity Normalization

�Empirical relation between �min and ��
�Developed for use with ASTER TIR data
��i = �i/< �i >
�MMD = �max - �min

MMD:  Max - Min Difference
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0.994 - 0.687*MMD^0.737
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Effect of uncertainty in emissivity

If uncertainty: 
0.2 in window emissivity

(0.8 ~ 1.0)
Example:

Radiation loss at 8-12 µm 
into space

Uncertainty of 
energy loss to space : 

18 [W m-2] 

Radiation forcing 
by green house 

gases: 2.5 W/m2
since 1900

][W/m90

75.0],[300
2≈

==
↑L

KTs τ

in clear 
sky 

80 mm y-1

in 
evaporation
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Atmospheric transmittance

Emitted radiance

Wavelength

Calibration 
& 

Validation

Atmospheric 
correction 

&
TES

Broadband emissivity of 
land surface 

Land surface energy 
balance

Spectral library

ASTER five channel 
emissivityASTER TIR data

Linear model
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L↑L↓0.86

0.88

0.9

0.92

0.94

0.96

0.98

1

0.86 0.88 0.9 0.92 0.94 0.96 0.98 1

JHU Library (for calibration)

UCSB Library (for validation)
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ASTER emissivity imageCh.10 8.3 µm Ch.11 8.6 µm Ch.12 9.1 µm Ch.13 10.7 µm Ch.14 11.3 µm
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